Optical measurements of synchronized activity in isolated mammalian cerebellum.
An experimental system that combines optical imaging of voltage-sensitive dyes with an in vitro isolated cerebellum preparation is described. The optical imaging system is based on a photodiode array and two rather simple amplification stages. The isolated cerebellum preparation preserves the integrity of the neuronal circuitry, thus allowing the exploration of the path of information flow. In this study, we characterize the nature and sources of the optical signal evoked in the cerebellar cortex by surface stimulation. We show that this signal reflects inhibitory and excitatory synaptic potentials generated by cell bodies and dendrites of cortical neurons, whereas action potentials of the parallel fibers are not detected by the system. The spatial distribution of the optical signals agrees with the classical view of cerebellar activity following surface stimulation. Hence, this experimental system provides a powerful means to explore the functional organization, in time and space, of the cerebellar cortex.